Tobermorite rich in Al and with the basal spacing of 11A was synthe
suggested that three types of hydrate of tobermorite might exist, whose elementary layers are 9.3, 11.3 and 14A respectively. Among these, the 11A tobermorite is highly important because it is a major constituent of the binding agent for building materials such as autoclaved lime-silica or cement-silica products and is synthesized only under hydrothermal conditions. 11A tobermorite has been synthesized from many different start ing materials such as mixtures of lime or portland cement with either quartz or amorphous silica. Heller and Taylor (1951) reported that  well-crystallized 11A tobermorite can be synthesized from a mixture  of  calcium  hydroxide  and  silica  gel  for  runs  of  63-200  day  duration   at  110•Ž  under  saturated  steam  pressure.  On  the  other  hand,  11A   tobermorite  may  be  obtained  more  quickly  under  saturated  steam   pressure  by  treatment  of  lime-quartz  mixtures  in  the  form  of   suspension  or  paste  at  170-180•Ž,  but  the  result  is  a metastable   phase  and  is replaced  by  xonotlite  by  prolonged  treatments. Kalousek (1955, 1957) When natural minerals (McConnell, 1954; Taylor, 1959) and syn thetic specimens of Al-free Gard, 1959; Taylor, 1959) or Al-rich tobermorite (Diamond et al., 1966) (1964)), the examination of DTA was quite useful for the identification, namely, sharp exothermic reaction due to the conversion of C-S-H (1) to wollastonite was utilized.
Results and Discussion
The experimental results on the phases derived under saturated steam pressure and having the compositions with the molar ratio, CaO/(SiO2+A12O3), ranging from 0.8 to 2.0 are listed in Tables 1 and 2, where the detected phases are arranged in the decreasing order as determined by visual inspection of the X-ray diffraction patterns. Kalousek (1957) studied the substitution of Al in the tobermorite lattice, a series of Al-tobermorite was prepared by the use of kao linite as the source for Al. He reported the increase of the basal spacing from 11.1A to 11.7A for the samples whose Al content was more than 4% in the form of A12O3, and the existence of hydrogarnet in the samples, in which more than 10% of Si was replaced by Al.
His report was ascertained by Diamond et al. (1966) . They adopted the same method of synthesis, and reported that the basal spacing increased from 11.18A of the Al-free tobermorite to 11.45A in the case of the substitution of Si by 15% Al at the most.
In the course of the present investigation, hydrogarnet was not detected in any product as a phase additional to tobermorite. Although the synthetic tobermorites contained almost the same amount of alkalis or water, the basal spacing varied in the range Gard, 1959; Taylor, 1959) or Al-rich tobermorite (Diamond et al., 1966) , and natural minerals (McConnell, 1954; Taylor, 1959) were heated at about 300•Ž, part of water con tained was lost, and the basal spacings of all the specimens were shifted to 9.3A. Gard et al. (1957) reported that a natural mineral from Loch Eynort, Scotland was anomalous in its thermal behavior and mor phology, and it was fibrous with a cleavage after (100). The material investigated in the present study was also anomalous in the thermal behavior but normal in the morphology. It is supposed that the stability of the basal spacing of the present material is due to the substitution of Si by Al and the existence of alkali ions in interlayer positions.
Infrared absorption spectra Infrard spectra were obtained by means of the KBr disc method. Fig. 7 shows the comparison of the spectra of the 16% Al-tobermorite 
